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SECTION I
EXECUTIVE SUMMARY
PUBLIC LIBRARY AUTOMA?ION NETWORK :

A COST/BENEFIT ANALYSIS OF THE PLAN PROJEC%

-

3
!
h} <

A. Introduction:. - i o

Responding to the need in public libiaries for better information .
about the economics of computer based networking in.1974, the California
State Library funded the PLANl consortium to use the BALLOTS2 biblio-
graphic network. After .ne initial year of BALLOTS usage, the seven
PLAN libraries requested the continued experimental use of BALLOTS. As
a condition of the continuation the .State Library .:zuired that the
libraries participate in a formal evaluation of the impact of the use
of BALLOTS services for cataloging within each library.

Development of detailed cost data was beyond the resources of most
PLAN libraries, but was a necessary support for'their future planning.
The cost analysis described in depth in sections II'and III of the report
has provided this detailed cost information for the individual libraries.

It is hopéd that the publication of this report will pfovide analo-
gous support to other libraries in their planning for the use of network .
’ and automated services. )

B. General Conclusions

*

1. Based on the detailed cost data gathered and reported herein, and
on extensive workflow analyses and field site visits, BALLOTS was
found to be at least as effective a system as previous systems, when
cost was used as the measure. And it was evaluated by PLAN libra-
ries as more effective in several other service aspects. For -ap-
proximately the same overall cost a better service was provided.

The costs measured did not include indirect, overhead, or adminis- .
trativeﬂsspts for past or BALLOTS systems. Since use of BALLOTS
decveased the proportion of system costs dedicated to personnel
long term savings not shown by the cogt models in the areas of

' supervision and administrative overhead are to be expected with
BALLOTS use.

2. Bqnefits not directly associated with the costs measured were
reported by all libraries, with different libraries stressing dif-
ferent benefits of the BALLOTS implementatiou.

1) gpblic‘Library Automation Network

2) Bibliographic Automation of Large Library Operations using a

Time-sharing System o

L o] 1,‘\
ro




ae

- -
'

B.. General Conclusions

- “3. The BALLOTS system generally supported an indrease in production
workrate and a decrease in actual processing calendar time require-
meénts. -

o 4. The project demonstrated the ability to transmit data from the

. library to BALLOTS and in machine readable form through BALLOTS

. to library agency or contractor data processing facilities more
efficiently than methods previeusly used 1n.the libraries.

C. Summary of Study Results

3 1. Costs - “&

>

A. When the libraries' reported cost data were taken as a group

(see Tables A & B), tue differences in costs betweern the

varied past systems and the BALLOTS systems were so close

that no significant cost difference couid be said to exist. .

That is, BALLOTS and the past systems cost essentially the

same for the tasks measured. i
|
\
\
\
|

"B. BALLOTS significantly decreased the,proportion of labor costs
. as a part of the total costs measured. As illustrated in
»Table C, personnel costs dropped from 77% to 47% of total
zosts of the functions studied.

C. The measured BALLOTS system costs (being BALLOTS line mode
‘ﬂ-\‘*1u;JM5 cps*) did not represent a fully optimized use of the
‘ system by PLAN libraries. With implementatinn of BALLOTS
Full Face mode at 120-cps, together with further staff experi-
ence to develop the most optimal configuration of BALLOTS
services, additional reductions in observed BALLOTS costs can
be expected in these libraries.

~

2. Cataloging Operations

~A. Klthoug? the cost study effort was not begun until after one
year of initial BALLOTS usage, significant system use experi-
ence was observed during the cost study field visits. No
. significant staff problems or obstacles to the use of the .
BALLOTS terminal and system was discovered. |

} B. 1In general, modification of libraries' internal operating |
systems to utilize the resources of BALLOTS did not present
significant planning or management problems. Considerable
administrative time was spent in each library planning policy
and procedure changes, and ‘time was also spent supporting the
. tasks of the study effort itself. ‘
|
5
l
|

< *CPS=characters per second transmission rate

4
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1.
2.
3.

wost Categories

A. PERSONNEL

Copy Search
Catalog/copy
Catalog/Orig.
Title control
Proofreading
Data Entry
Cat, Cards

B. Cataloging
Services

C. Equipment
Supplies

Monthly total

Annual total

TABLE A

PAST SYSTEM MONTHLY OPERATING COSTS

W

.

Library Number

3 4 5 6
$ 426.35 $ 618.80 $ 423.16 $
187.80 1171.25 401.66 327.40
200.45 434.30 517.05 (In Line 2)
1052.15 — _— -—
120.87 -— 118.05 _—
— _— . 1456.70 —
— . 3611.68 - -
Subtotal A
$ 610.60 § 793.90 $ 1180.35 §$ 40.95 $
125.10 '582.50 55.15 (In Line B)
2723.32 7212.43 4152.12 . 368.35

$32,679.80

$86,549.16  $49,835.44

Rounded

- Sum

$1468.00
2088.00
1152.00
1052.00
239.00
1457.00
3612.00

$11068.00

2626.00

763.00
14500.00

$4,420.20 $174,000.00
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TABLE B

BALLOTS LINE-BY-LINE MODE MONTHLY OPERATING COSTS

C

Library Number Rounded
Cost Categories - 3 4 5 6 Sum

‘A. PERSONNEL *

1. Copy Search  -$ 156.31 $ 422.65 $ 284.44 $ 40.35 $  904.00

2. Catalog/copy 230.85 1,279.45 628.70 100.63 2,240.00

. 3. Catalog/orig. - 156.45 322.30 442.15 (In Line 2) 921.00
4, Title Control - -— -— —— -—

5. Proofreading 120.87 — 118.05 -— 239.00

6. Data entry 196.65 349.15 - 870.50 —- 1,416.00

7. Cat. Cards —_— 1,629.77 -— - 1,630.00

Subtotal A . $ 17,350.00

-
>

B. Cataloging

Services $1,995.80  § 3,229.95  §2,209.95 '$ 133.44 § 7,569.00
C. Equipment v

Supplies 150.60 295.00 154.80  --- 600.00

Monthly total 3,007.53 7,528.27  4,708.59 274.42 15,500.00

Annual Total $36,090.36  $90,339.24  $56,503.08 $3,293.04  $186,000.00




TABLE C

MONTHLY OPERATING COST DIFFERENCES 1976 - 1977

*Percent change = ((BALLOTS - PAST) * 100/PAST)

PAST BALLOTS PERCENT
SYSTEM y4 SYSTEM & CHANGE*
- .
A. TFERSONNEL $ 11,063.00 772 ° $  7,350.00 47% -34.2%
B. CATALOGING . N
SERVICES 2,626.00 18% 7,569.00 ‘497  +188.2%
'C. EQUIPMENT .
SUPPLIES - 760.00 5% 600.00 4% -21%
’ 1002 1002 )
Monthly total § 14,500.00 ~$15,500.00 6.90%
Annual total $174,000..0 $186,000.00 6.90%




C. Summary of Study Results (cont.)

2. Cataloging Operations

C. Where it was necessary to integrate BALLOTS and internal
library operations with external services from a third
. agency - an agency data processing bureau, for instance =
— - —--—the-desired or necessary changes were implemented, but at
times with more difficulty than originally planned. Dif-
ficulties were basically relatéd to technically complex
efforts needed to allow data to flow between BALLOTS and
another computer system: ; . c

D. Wide variations in the cataloging policy and practice with
regard to use of BALLOTS products (MARC, Shared cataloging
records) were observed. Definition .of the scope, cost im=- -

. pact, or recommendations regarding cost/benefit changes of
these cataloging practices was beyond the scope of the study
project. ’

L

3. Methodology

A. The detailed system flow charts while unique to the indivi-
dual libraries studied, provide a guide to other libraries
analyzing their own local-procedures.

B. The list of BALLOTS-related tasks, arranged by function in-
cluding detailed task definktions, provide a useful check-
list for public libraries planning a BALLOTS installation.
They will be illustrative but not exhaustive for use by
academic libraries considering BALLOTS, or for libraries
utilizing OCLC or another netwr rk.

» :

C. The. "standard times" obtained for the BALLOTS-related tasks ‘
particularly searching and other terminal-related tasks,
shoyld be usable by almost any type of library. Times re-
lated to associated but non-BALLOTS-related tasks are illus-
trative. However, the detailed description of the tasks must

J : be consulted before times can be taken as a standard for
% another library's operations.

D. Considerations in Reviewiqk;;he Cost Data

1. The individual libraries which contributed data to chese
, cost analyses are keenly aware of the limits of the in-
formation gained, even at the cost of many hours of effort
by project and library staff.

2. The fdllowing points are particularly important to other
_ libraries attempting to analyze their local situation
% from the data presented in Section II and III:




C. Summary of Study Results (Cont.)

3. Methodology

D. Considerations in Reviewing the Cost Data (cont.)

A.

iy

*using BALLOTS staff production-rate estimates

As noted above, only direct costs have been
included in the reported data. -Overheads of
various types apply to any library operation
but these overheads are not uniform among all

libraries.. Consequently, they have mot leen— -

included in ‘this analysis. Inclusion would
certainly affect relative costs, and generally:
tend to improve the cost effectiveness of
BALLOTS.

The shift of costs from personnel to contract
service expenses will have different effects

on various library operating budgets, but should
be considered in addition to the direct costs
analyzed.

'Obviously, personnel pay scales which affect

the adjusted hourly rate personnel cost used
in the study, and the classification of staff
assigned to tasks, will vary the reported per-
sonnel costs.

Past system costs, while accurate for those

portions of the system that could be observed
include estimates by the library for parts of
past systems that were no longer performed at

* the time of the study. Areas of the cost data

which are derived from estimates are: 1) LC
Proof file operation, 2) Title control in
batch seatrching, 3) Multilith production of
catalog cards. These areas are particularly

“subject to a margin of error.

The PLAN libraries used a linited form of access
to the system (line-by-line mode), which in the
continuing application within PLAN libraries has
been replaced by the full operating system (full-
face mode) similar to that originally implemented
at Stanford University Libraries. It is estimated*
that (for the libraries studied and using BALLOTS
charging rates i effect at the time of the study)
operating costs for the BALLOTS related functions
studied would be reduced approximately 15% or
about 1% of the overall library operating system
cost *(Table D) by shifting to full-face BALLOT

!

I-7




TABLE D

MONTHLY COST IMPACT ON DATA ENTRY OF FULL FACE OPERATION

FUNCTION - OBSERVED PRODUCTION
DATA EXPENSES RATE#*

ENTRY LINE_MODE LINE FULL

Create
new Record $498.35 100% 85%

Modify
existing
record 246.60 100% 90% -

Total

Affected

BALLOTS

Functions 744.95 month

Cost
Comparison 100%

Affected

Funttions

% of Total*x

Costs 5.1%

FULL FACE

COST

~

$423.60

221.94

645.54 month

86.7%

4.2%

*BALLOTS staff estimate based on limited available data

**Monthly total BALLOTS system Thble C




C. Summary of Study Results QCont.)

3. Methodology

D. Considerations in Reviewing the Cost Data (cont.)

¥ F. Shared Cataloging was available to BALLOTS
- . users including the PLAN libraries as of
November, 1976; however, loading of the
retrospective PLAN records from magnetic
tape was not accomplished until April and
. ‘May, 1977. For this reason, the Shared
. Cataloging files during the study showed
litt e impact as an additional source of
catalog copy. As this file increases in the
future allowing for greater interchange or
original cataloging among libraries to a
potential maximum of 907 available catalog
- copy in MARC and shared files, an additional
- 6.5% savings of personnel costs, or 3% of
overall system costs (Table E) could/might
be estimated for these libraries.

*'G. Some observed costs could have been reduced
by internal library system changes not
v " directly related to the BALLOTS system func-
tions studied. A reasonable expectation for
overall system cost decreases which might .occur
. with another year's experience would be in the
range of 10-15%. é

H. Some intangible system benefits may also be
expected to accrue from the use of the full-
face BALLOTS production system. The "Full-

- face mode" 18 easier.to use for new personnel
and provides better tutorial features. Both
BALLOTS and library staffs have ‘gained valuable
experience in training, problem solving and
trouble shooting which did not exist when PLAN
became the first 'network" user group of BALLOTS.
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TABLE E

PROJECTED SAVING THROUGH SHARED CATALOGING

PERSONNEL COST DIFFERENCES IN CATALOGING AND DATE ENTRY

LIBRARY

3

€

*902 is maximum expected hit rate estimated from OCLC

# -

OBSERVED COSTS
(72.8 HIT RATE)

$ 583.95

1,950.90

1,941.35

$4,476.20

user experience

PROJECTED COSTS

(90X HIT RATE*)

1-10

$ 534.30
1,992.90

1,657.35

AS

$4,184.55

PERCENT
CHANGE

- 8.52

+ 2.15%

~14.6%

- 6.5%
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LOOKING TOWARD THE FUTURE

Y

The most significant result of this study has been the finding
that PLAN member libraries were able to shift a significant portion
of costs (for the functions studied) from personnel or staff expenses
to contracted computer-based services. This shift i.a resource manage=-
ment was accomplished without negative staff morale effects.gl

The reason this finding is so important is that - to summarize
the impact of a wide variety of technical and social trends — staff-
related costs will grow wore rapidly than computer-related expenses
over thesnext decade. )

Some illustrations of the economic impact of these trends provides
an appropriate summary and projection covering the import of this study
for library administrators and planners. '

Asgnoted above, BALLOTS .reduced stafF costs from 77% of the total
expenses studied to 47X of overall expenses for the PLAN library group.
This was accomplished by procurement of BALLOTS and related services
which raised outside services from 182 to 49% of the overall expenses
for these functions. ) // 4

, The immediate impact of these hifts in types of costs was a negli-
‘gible change in overall expenses §6r the functions studied, for the
group as a whole. It should be nbred again that neither inflation nor
administrative overhead costs were-included in this study. i

The long-raﬁge impact of this shift in types of costs may be expected
to favor the installation of BALLOTS or any similar computer-based system
if one assumes the costs of the computer hardware will increase at a much
lower rate than the manual activity it is replacing.

Technology-based computer equipmeht has been decreasing in cost over
the past twenty years, and may be expected to decrease sigmificantly over
the next seven to ten years on the basis of already-proven technological
developments (bubble memories, etc.). Comples network systems such as
BALLOTS, however, have and will centinue to have a substantial element
of staff (programming and training) expense as part of the overall system,
and these staff costs will probably increase over the next decade along’
with personnel costs in libraries and all other segments,of the U.S.

., economy.

. A conservative projection, then, might be to assume that a library
might decide to-use a network system such as BALLOTS if the increase in
overall costs were no greater than would be experienced with the existing
manual systems. Table F illustrates a seven-year cost projection for
PLAN libraries studied assuming increases of 127 in personnel costs, 8%

I-11 ¥




TABLE F

PROJECTION OF COST OVER SEVEN YEARS

PAST SYSTEM.

Personnel
Cataloging Services

Equipment 9 -

TOTAL

1977

$11,100
2,600

800

$14,500

Percent 1984

+122 - $24,600
+ 8% 4,400
+ 8% 1,400

> $30,400

BALLOTS SYSTEM: Breakeven Cost Assumption

Personnel
" Cataloging Services

"Equipment

TOTAL

$ 7,300
7,600

600

$15,500

+127% $16,100
+ 92 14,200
+ 8% 1,000

$31,300

BALL(TS SYSTEM: ngjeetiohxhithout Dollar Cost Increase

<

Personnel °
Cataloging Services

Equipment

TOTAL

$ 7,300
" 7,600

600
- $15,500

I-12

12% $16,100
0% 7,600
8% . 1,000

=  $24,700

Change

22172
1712
1712

2102

221% .

187%
1712

202%
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Looking Toward the Future (cont.)

a

-in cataloging serves, and 8% in equipment costs. Another set of numbers
could be chose, but the one example illustrates the likely trends.

With this mix of cost increases, PLAN librartes continuing in the
use of their old systems would (as a group) experience an increase in
peqating costs of 210X over the period 1977 to 1984.

\With«this expected resilt in mind, the rate of increase in BALLOTS
cost& can now be calculated which would leave the library in no worse cost
position than otherwise -expected. As the second portion of Table F shows,
the closes approximation is a 92 annual price imucrease in BALLOTS and
> related services. This increase resulte in an overall cost increase of
2022 from 1977 to 1984

" Conversely, we can project more optifistic assumptions regarding the
development of computer-based information services. The ‘final portion of
Table F changes only the BALLOTS-related coBts, by assuming no growth in
dollars over the seven-year future projection period. (This could combine
‘a potential reduction in computer processing costs with the effects and
increased staff costs at the BALLOTS Center.)

With such an assumption =~ whichis by no means wildly unrealistic
when compared to the history of other automated library services ianclud-
ing OCLC - we, find that BALLOTS costs increase 1592 over the same period

'past qystem costs would increase 210%.

«

*

B On balance, then, a library analyzing the benefits of BALLOTS use -
siven the copstraints of the data obtained in this study - would find the
selec of BALLOTS beneficial if the price rate increase for BALLOTS
services were between zero and nine percent annually over this period.
_Given the various non-cost benefits of network cataloging, library sup-
‘port ‘of such a risk management decision may be expected :
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SECTION.IT , o
PLAN PROJEC? BACKGROUND “
=3 cw . *

Of the many library computer projects andertaken-during
recent years, one of the most significant in California was
the PLAN Project (Public Library Automation Network). Begun
in 1974 PLAN put 7 California public libraries in online °
communication'with the BALLOTS Project at Stanford University.
The California State Library in cooperation with BALLOTS
developed this LSCA-funded pilot program that would test.the

potential of remote time-sharing of BALLOTS in public S
libraries. . :

The PLAN members, Los Angeles Caunty Public Library,
Los Angeles. Public Library, Marin County Library, Orange
County Public Library, San  Francisco Public Library, Santa
Clara County Free Library, and Sutter. County Free Library,
rangad from a small library serving a rural community, to a
large metropolitan library system with 90 branches. Eack
consulted with BALLOTS staff on the design of experimental
tests that would rxveal how BALLOTS could meet the widely
varied individual needs.’

Issued faced by BALLOTS and the libraries were: Magnetic
tape output to interface with vendors of microform catalogs,.
catalog card production, and BALLOTS interface with in-house
systems. All PLAN members eagerly anticipated the search and
retrieval access to records in the BALLOTS data base for
_ cataloging, reference, bibliography production, or some phase
of. interlibrary loan processxng.

\

The PLAN members were given free rein to experiment with
any application of BALLOTS that would serve an identified
need, and this became the spirit of PLAN: developing new
ideas, writing new procedures, testing and sharing results.
The final element ‘of the project wvas designed to access the
1mpacé*of the BALLOTS online system on the operations of
these diverse libraries. To that end a formal cost benefit )
study wagpundertaken. This report represents the results of
that otudy. ' :

- At the start of the secorid year of the project, when the
evaluation was begun, the majority of PLAN members had settled
into new system configurations which could be compared with
their previous systems ih terms of costs and benefits. One

library had completed its testing and would not be involved

in the study, and two libraries were still in a testing .
phase and were not yet ready for evaluation. The libraries
available for the study did represent a variety of systems,
*i.e. interface with microform catalog vendor, use of catalog
cards, interface with in-house system, and search only. The
study was therefore able to evaluate a variety of BALLOTS
applications. The objectives of the study are outiined below:

-
-
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PLAN/BALLOTS ANALYSIS OBJECTIVES

General N

l. Determine the effectiveness of the BALLOTS online system ...
in supporting bibliographic networking for public libraries. ~~—-

-~ "2, " Identify the cost impact of BALLOTS and PLAN libraries' -
" present and projected operations.

Speeific . ) '

3. Provide detailed cost analyses of currént library tasks
presently affected by BALLOTS in at least one PLAN library.

4. Provide general workflow analyses of major libraries'
, departments with BALLOTS - affected functionms.

N

5. Develop a cost aﬁélysis methodology with potential for
- subsequent application to other California public and
P academic libraries. A : -

. _* 6. Recommend specific changes in PLAN library procedures, and (
,general guidelines for other California libraries, necessary ',
to optimize use of BALLOTS or other network resources.

7. Relate~bresent library BALLOTS-related costs to past system
costs. '

8. 1Identify functional chaﬁgeé‘in BALLOTS which will more
fully or effectively support public library network .
developments in California.

3




. Scope of the Study

The PLAN cost study attempted to cost and evaluate in
detail those areas in Iibrary technical processing impacted
by BALLOTS. Those areas included searching BALLOTS data base
for catalog copy:; cataloging with MARC or original catalog
_.copy input into BALLOTS by libraries participating in shared
cataloging; data entry of original catalog records and
modification of existing records for the production of
catalog. cards or tape output to interface with other systems,
plus the addition of those records to an online file of
titles cataloged by the library; and processes instituted
in the libraries for catalog card handling or proofreading
and edit procedures. \ .

Additional areas impacted by BALLOTS, such as bibli-
ograpny production; interlibrary loan verification, etc.,
were investigated where possible, but as procedures were
not yet formalized, these areas were not costed.

A large quantity of data was analyzed to reach the P
results of this study. Recorded data on 541 computer
‘terminal sessions in the libraries, which represented the i
search and data entry of 16,666 titles, was processed using
SPSS (Statistical Package for the Social Sciences) which is
a package computer program designed for a wide variety of
~data analysis applications.

<
Cataloging times for 2118 books are the basis for the
" reported tables and costs for cataloging. In addition an
uncounted number of data records on past statistics, catalog
card prcduction, proofreading, LC Proof and NUC searching,
and a variety of smaller data samples collected to illuminate .
some aspects of the study, were processed by computer or hand
calculatiog to complete the picture of past and present
' system opeFation as needed by this anzlysis.
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LIMITATIONS OF THE STUDY

All data collected on computer use represents BALLOTS
in LINE MODE operating at 30 characters per second. LINE MODE
was the form of BALLOTS used by PLAN members during the study.
However five of the PLAN members will be shifting to BALLOTS
"~ FULL FACE MODE after completion of the study. Tests at
Stanford indjcate that the FULL FACE MODE of BALLOTS which
operates at 120 characters per second will perform computer
tasks 50% faster. For the library this increase in speed
will show a reduction in time required for computer tasks.
For example, printing a record in BALLOTS long format which
takes an average of 15 sec in line mode, can be done in full
face mode in 7.5 seconds.

Due to .time and manpower constraints, the study was
unable to collect significant data on system down time. 1In
an online system configuration down time -can occur in any of
three areas. Thus, the BALLOTS system could become unavail~
able to the PLAN libraries because (1) a failure in the BALLOTS
computer, (2) a failure in the communications line between the
library and the BALLOTS computer, or (3) an equipment failure
in the librarg itself. The determination of the number, type,
and duration of failure could not be adequately tracked during
the study. In addition the PLAN terminals experienced an
unusudl amount of terminal problems. during the study, caused
not by BALLOTS but by extremely poor service from the main-
tenance vendor (one whom BALLOTS does not recommend to current
customers). The results, then of any analysis of down time
in general would be inconplete as well as skewed by an atypical
maintenance situation. Consequently, the study lacks information
on this important facit of online system use.

Accurate tinings_ for staff training requirements were
impossible to collect during the study. At the time of the
analysis staff members of the PLAN libraries had already
been using the BALLOTS system for as much as one year.
Consequently, this information is also lacking.

Finally, the study was unble to provide accurate and
reliable data on startup time devoted to planning and imple-
mentation of BALLOTS in the libraries, for the same reasons
that staff training time could not be measured. Time devoted
to trouble shooting and general problem solving is also missing,
as these times vary widely with the level of application of
BALLOTS and because many problems observed during the study
were related to initial development of new system features
which did not represent normal operation expectations.

In reviewing the findings of this study, then, care should be
taken to remember that these results will certainly not represent
factors exactly as a library might expect to find them in its

own implementation. They are a general guide, but allowance

must be made for the limitations of data outlined here.

"~
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METHODOLOGY

The methodo.ogy of this analys1s can be outlined as

including six distinctive steps:

l. Literature survey -

-«

System documentation

Functions impacted \~»—//

3. Workflow analysis

2. Delination of library ope(rations impacted by BALLOTS

Tasks and times

Data collection

-4, Determinationcof past and present production levels

5. Construction of cost models

6. Distillation of data and documentation

Literature survey.

An extensive review of available cost analyses and
literature on cost analysis began this study. Some of
the literature found most useful to this study is listed
in the bibliography, page II-37. Specific references to
this bibliography are found throughout the report. The
purposes of this survey were to: determine what technical
services and online bibliographic system analyses have
been undertaken already; find out what data {—--m these
might be useful to this study; and review wha. methodologies
were used and determine their applicability to this study.
The methodology developed for this study does indeed use
many ideas from the previous, documented studies. Of
particular assistance at this stage was the library and
conversation with Lawrence Leonard, Library Services Regional
Program Officer, US Office of Education; Conference with

ULAP (University of California Library Automation Program)
and UCLA (University of California Los Angeles) library
systems group who were undertaking similar studies for
academlc libraries; discussion with Ms. Eleanor Montague
and Ms. Mary Ann Kevin Brown who were involved in a °

"library technical processing cost study for WICHE

(Western .Interstate Commission for Higher Education);
and Los Angeles County Public Library Systems group who
were involved in an internal systems analys1s using GPC
(Group Production Control) methodology

Delineation of library operat1ons impacted by BALLOTS.

System documentation

The first 3 man-months of the study were devoted to

=5 20




documenting the manner in which BALLOTS was being used by
the PLAN libraries. Several con-site visits were made to
each library and all levels of staff were interviewed. A
set of flow-proces~ charts were prepared for each of the
observed systems \iee appendix IV), which show in detail
the flow of work within each of the libraries using
standard flowchart symbols for documents, processes,
decisions, etc., along with a narrative overview of basic
system features. Areas within the previous system which
had been replaced, altered, or in some way impacted by
BALILOTS were identified. .

Functions impacted.

To be able to effect a comparison among all libraries;
and provide a focus on the areas to be evaluated by the
study, eleven BALLOTS impacted functions in the libraries'
technical processing systems were identified (see Figure 1)..
Each of the functions was being performed by at least one
of the PLAN members, and several of the functions were
performed by all PLAN members.

Workflow analysis.
Tasks and times.

Each of the functional areas was broken down to the
detailed task level. Tasks where possible were given
standard definitions used in the task list of previous
studies (see references 1, 5, 7, 10, 11, page II-J7).

Tasks performed by the PLAN libraries were compiled
by function in the union task list for this study (see
appendix II). .

Average times for each task were collected in the
libraries, however, times for those tasks which were
portions of previous systems no longer being performed,
were located in standard time data from previous studies,
or if the time data:was not available, the task time was .
estimated by the library. The source of- the time data
for each task is included in the union task list.
~a .

Tasks identified by this study will be incorporated
into the Loe Angeles County Public Library GPC (Group
Production Control) data base of standard times for
library tasks. This project was coordinated with

Ms. Florence Sisco, Library Systems Analyst, Los Angeles
County Public Library. ~Each of the task group functions
of the union task list was assigned a GPC standard
number for inclusion into the GPC data base.

Data Collection.

Time data was collected in the libraries by two
methods; field data collection, and stop watch timing.

1I1-6
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FIGURE 1

FUNCTIONAL ARE2S. STUDIED IN THE PLAN COST ANALYSfS

Y

£

ACQUISITIONS AND BOOK RECEIPT

Use of BALLOTS in pre-drder verification.
RECEIPT PREPARATION ;

Sorting books for catalog copy search.
SEARCHING FOR CATALOG COPY .

Use of BALLOTS and other sources for location of
catalog copy.

STANDING SEARCH

Use of the BALLOTS standing search feature.

¢

-

CATALOGING

Offline cataloging of new titles with copy or original.
DATA ENTRY .

Conversion of catalog copy into machine readable form.
PROOFREADING AND EDIT

ﬁibrary processing in quality control of records.
CATALOG CARD PRODUCTION AND HANDLING s

EALLOTS and multilith. '
CATALOG REPRODUCTION

BALLOTS interface with production of book.or fiche
catalogs.

BOOK PROCESSING

BALLOTS services in end processing.

 REFERENCE ACCESS

BALLOTS applications in bibliography production,
reference searching, and inter library loan processing.

II-7
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Field data collection was implemented in the libraries
and run for four months to establish averages on the long
term. 1In the field data collection, tasks were grouped
into logical operational units for measurement. For
example the 14 identified task elements for searching
BALLOTS were treated as 1 operation. Library staff

. reported the start and stop time of a computer terminal
searching session, and tallied the number of titles
searched during the session. The elapsed time of the
session divided by the number of titles searched produced
the average time per title statistics reported in Table 1,

 page 1I-13. 1In the searching data collection other tallys
were also collected to determine hit rate, number of
. searches per title and type of search used. The general
- " format of the field data collection was to tally a
production unit amount and an associateéd elapsed time
to process that za2mount. Forms were created to correspond °
to each of the functional areas studied. Data collection
forms used in the study are in appendix V.

To tabulate the data collected in the field a packaged
computer. program called SPSS (Statistical Package for the
Social Sciences) was used. The data collection forms
were coded with keypunch notation to convert the collected
data into machine readable form for SPSS processing. The"

¢ use of SPSS in the study was a straightforward application.
) Upon the arrival of the first month's keypunched data,
the data processing files were built and a set of programs
‘~ to compute results were written, run, and saved. Each
month the new data. from the libraries was added to the
files and the programs run again. The version of SPSS
installed in the Stanford Center for Information
° Processing was used by the study.

BALLOTS system monitcr data was used as a cross check
for collected computer terminal statistics.

As the field data collection gathered long term average
times for groups of tasks, the individual task elements
were stop watch timed at each library. The average time
for each stop watch sample is included in the union task

* list.

4. Production levels. i «
Breakdown of titles cataloged monthly.

Past production statistics of-each library were analyzed
to determine an average number of, titles cataloged by each
system. For comparison purposes this average was used in
both the past and present system’'cost models for each
library to.simulate an averagq monthly operating cost.

The average monthly number of titles cata10ged was
broken down using ratios derived from collected tallys
and library statistics to determine the distribution of
the titles among all tasks in both past and present

Q I11-8 4} 2,
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systems. For example, if a library cataloged an average
of 900 new titles per month and the collected tallies
showed that an average of 58% of the observed sample
were adult non-fiction, then 522 of the 900 titles in
the cost model were treated as being adult non-fiction.
If collected tallies further showed that the hit rate
for the observed sample of adult non-fiction in searching
for catalog copy was 73%, then 381 of the 522 adult non-
fiction titles in the cost model were costed as having
Catalog copy available. By this method, production
levels were derived for each task. See appendix III for

-monthly production breakdown tables.

Cost model construction.
Calculating operating costs.

Operating costs for a system were grouped int~ three
categories: 1) Personnel, cost of labor for each task
in the system, 2) Cataloging services, costs of computer
and other subscription services used by a system, and
3) Equipment/Supplies, costs of equipment and relevant
supplies used by a system.

Pexrsonnel costs.

Personnel wage rates were :omputed using a formula
to calculate the adjusted hourly rate (Figure 2).
This formula includes sick leave, vacation, breaks
and fringe benefits in the hourly personnel rate,
but does not include administrative overhead. The
adjusted hourly rate was computed for each job class
for each library, and the same rate was used in both
the past and present system cost models. This figure
provides a convenient representation of total costs
to a library for completing a specific number of units.
Readers are cautioned, however, not to equate this
manufactured hourly cost figure with any hourly salary
figure.

Administrative overhead (i.e. the cost for the
personnel office, payroll office, supply office, etc.
needed to support staff performing costed tasks) was
omitted from these calculations because it is calculated
on such diverse bases by different agencies that valid
figures were impossible to obtain. It should be noted,
however, that since requirement for administrative:
services varies directly with the amount of staff which
must be supported and that the automated system
generally required significantly less staff than the
past system this reduction could mean a sizeable
long term savings in administrative support require-
ments and should be included for long range cost
projections. 1In the short term, the saving to the
PLAN libraries would be non existent and was not
pursued further.

II-9




Also omitted from personnel costs was labor for
direct supervision, as ratios between supervision and
production could not be determined for past and
BALLOTS systems. This also shows costs in favor of
the past system because the greatly reduced labor
force required by the BALLOTS operation, also implies
a significant reduction in the more costly super-
visorial salaries over the long term. Again, no
short term savings pertain.

After the adjusted hourly rate was computed, each
task used by a system was pulled from the union task
list and placed on a cost detail sheet (see appendix I).
The time to perform the task was listed as units per
hour. The number of production units (titles, forms,
etc.)} for the task was pulled from the monthly
production breakdown tables. The monthly production
units divided by the units per hour equal the number
of hours consumed by that task per month which when
multiplied by the adjusted hourly rate for the task
provide the monthly labor cost for the task.

i

<

Cataloging services costs.

Fees for communications, computer use, LC Proof
subscriptions, National union catalogs, etc. were
identified in early system documentation. Each cost
was treated as a monthly line item in the cost detail
sheet for a system. (See appendix I)

Equipment/Supplies.

Costs for these items, where possible, were treated
as monthly line item costs in the cost detail. However,
items which could not be given a monthly charge were
listed separately as one-time start up costs as is the
convention used in similar cost studies. (See appendix I)

6. Distillation of data and documentation.

Finally, hundreds of pieces of data collected during the
eight months of this study have }.:en analyzed to provide
cost comparisons, service evaluations, and benefit
analyses which are documented in this report.

II-10
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FIGURE 2

ké:sonnel Costs:
=

S* Direct labor for technical processing tasks were identified
as f@longing to 5 major classes: Librarian, Library Technical
Assistant, Library Assistant, Clerk Typist, and Page. An
average rate for each level of personnel at each PLAN library
was calculated using library salary schedules. This fiqure
was further processed using a formula from a previous study (6%)
to calculate the Adjusted Hourly Rate (AHR). The final figure
of the AHR was used in the final cost tabulations for both
the past and present system cost models. The Adjusted Hourly
Rate which is derived by dividing the yearly labor cost by the
number of productive hours was calculated by the following
formula. :

Number of Productive Work Hoﬁrs:

52 weeks X 5 work days = 260 days = 2080 hours .2080 hours
LESS

- Holidays ( avg 10/yr ) " 80 hours

- Vacation ( avg. 2.5 weeks ) 100 hours

- Sick Leave ( avg 10 days ) 80 hours
- Breaks ( avg 40 min/day ) ‘
( 40 min X 221.5 days at work) 148 hours -~ 408 hours

TOTAL 408 hours -~ 408 hou:s

>

PRODUCTIVE WORKING HOURS 1672 hours

Yearly .
Yearly Labor post: n

Annual Salary + (Annual Salary X benefit percentb)
ADJUSTED HOURLY RATE:

Divide yearly labor cost by 1672 hours

8See References, page II-37
bActual benefit rates quoted by each library were used.
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FINDINGS IN FUNCTIONS STUDIED

ACQUISITIONS AND BOOK RECEIPT:

The full acquisitions service in the BALLOTS system is
currently available only for Stanford University, however
searching capabilities allowed one PLAN member to implement
BALLOTS use for pre-order verification. This application
was seen.to be a successful solution to a problem involving

‘duplicate orders due to variations in the form of entry.

By searching BALLOTS, the entry wa3s established for the
library's on-order file, as well as locating catalog copy
which was used upon receipt of the ifem. As LC Card numbers
were not as readily available for a pre-order search, the
BALLOTS author/title word indexes proved very useful in the
success of this activity.

RECEIPT PREPARATION:

Sorting new titles by imprint date was a common practlce
by several PLAN members at the beginning of the evaluation.
If a title was 1972 or newer, or seemed likely to have been -
cataloged by Stanford, it was sent to the BALLOTS searching
section. Older imprints were routed to NUC or other searching
sources in the library.

" At that time, the BALLOTS data base contained only MARC
from 1972 and original cataloging by Stanford libraries,
however the new shared cataloging files in BALLOTS now also
store online original cataloging by remote users of the
system. The practice of sorting by date is gradually being
abandoned, as it is becoming less possible to predict what
citations may or may not be available 'in the data base.

SEARCHING FOR CATALOG COPY:

PLAN members, during the data collection for the study,
were using BALLOTS in LINE MODE at 30 cps line speed. Table 1
shows PLAN libraries searching and printing found records at
rates of 34.3 to 48 titles per hour. These average titles
per hour rates will increase when PLAN libraries shift to
BALLOTS FULL FACE MODE. (See LIMITATIONS of the study) LMZ

Procedures for searching BALLOTS were generally simi
among all PLAN libraries. New-titles were taken to the -
terminal, the terminal was logged on to BALLOTS, searches
were keyed using BALLOTS command language, and found records
were printed on the character printer coupled to the terminal.
At the end of the session, the printout was cut into 1nd1v1dua1
records and matched with titles for distribution to the next
processing location.

Interactive searching on the terminal was observed to
fall into three basic search.scenarios: The LC Card number
(LCCN) search with a single hit (Figure 3), The author/titie
word search with several records retrieved (Figure .,4), and the
IC or author/title word search which did not locate a record

(Figure 5).
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LIBRARY 1

LIBRARY 2
LIBRARY 3
LIBRARY 4
LIBRARY 5

LIBRARY 6

TABLE 1

(4

SEARCHING BALLOTS
Line mode at 30.characters per second

AVERAGE TIME

Searching and printing found récords

TITLES PER HOUR

LW  RANGE  HIGH /;mmu
33 13 46 40.8
30 36 66 48.0
18 76.3 94.3 44.8
8.4  71.5 85.9 34.5
10.5  61.5 72 34.7 -
16 66 80 3.3




~

As each of the three search scenarios has different times,
and as each of the scenarios may have several variations which
will also have different times (i.e. variations in the’ number
of records found per search; use of AND, OR, NOT Boolean
operators to modify searches; a non-productive first search
by LCCN followed by a productive second search by author/
title words; etc.) it was apparent that the time for a
single observed search may be unique, but that a terminal
searching session would be composed of some combination of
all search variations. - . '

Terminal search sessions which see a high hit rate will
average a longer time per search as more records will be
printed, whereas sessions with low hit rates will take less
time. per title as the session will include less printing
time, such as in Figqure 5 scenarios. :

In data collection, the search time per titie was defined
as the elapsed time of the search sessicn divided by the number
of titles searched during that session. In this way all the
variations of searching would.be equalized in the collection
of a large sample, and the ré€sult would more accurately
describe expected throughput for searching on the BALLOTS
computer terminal. (Table 1) ) | .

BALLOTS subject heading and call number indexes are
"typically not used by a library cataloging department. As
searching was being performed usually with book in hand, the

- major type of search used was by LCCN or'author/title words.
A sample of the ratio of LCCN to author/title word searches
showed an average of 85% LCCN to 15% author/title searches
performed by the libraries. Usually if an LCCN search was
non-productive the libraries keyed a second search by author/
title for the same item. Author/title searches were also

modified using AND, OR, NOT boolean operators. Second-searches

and modified searches were tallied which indicated an average
search to title ratio of 1.15 searches/titles, showing that
15% of the titles in the sample were searched more than once.

One PLAN member developed a time saving scheme by having
the LCCN located in the book and written on the top edge of
the order card as part of a pre-terminal procedure. When the
search truck was. brought to the terminal all located LC Card
Numbers were visible protruding from the tops of the books.
The terminal operator therefore.actually handled only those
books which did no* have LCCN or were LCCN search non-hits
where a second search using author/title words was undertaken.

' Choosing author/title words for a search is an art that
improves with experience. Not all title words are- indexed,
as certain high frequency, low information content words have
been excluded from the indexes. The BALLOTS list of index
*exclusion words was kept near the terminal for ready reference
- by operators. Despite the exclusion words, many terms included
in the indexes are $till of high frequency. For example, for
the search Find Author Smith, ‘the BALLOTS computer will locate
every record with the name Smith, As the number of Smith's in

IT=14
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FIGURE 3

SEARCHING BY LIBRARY OF éONGRESS CARD NUMBER

Time in + Description of task
seconds* -~ : :

202 Pull book fram truck
:08 Locate LCCN in book
:07 Key LCCN on ' terminal
:10 System finds record and
displays in short format -
:04 Verify citation with book
:01 Push printer butfon on
$02 Key print command (Long, Full)
:15 Long format System prints retord
$25 Full format
' :01 Push printer button off

Total time for long format 50 seconds
Total time for full format. 60 seconds

-

, Note: The above times represent BALLOTS at 30cps line speed.
Using BALLOTS at 120 cps line speed reduces system
time by one half (steps 4 and 8)

at 120 charagters per second:

Total time foi’ long format 37.5 seconds

[

2%
Total time for full format ~ 43 seconds

N\

* times established via stop watch timing

#% BALLOTS Line Mode at-120cps. The FULL FACE Mode
mnemonic print format was not ayailable to be

stop watch timed during the. study.

-,




FIGURE &

o
SEARCHING BY AUTHOR/TITLE WORDS - o -
A
Step . Time in’ Degcription of ‘task - to '
number seconds* ’ > -
1. :02 Pull book from truck -
2. :10 . Key author title word search
3. 105 ; System responds multiple hit
. RESULT 2 in CDF
4, 102 B Display command (DIS) .
5. 110 System displays first record
6. - 104 Verify citation with book
7. :01 Hit carriage return for next record
8. 110 System displays second record
9. ) 104 ’ Verify citation with book
10. = :01 Push printer button on
11, :02 Key, print command (long,full) | ,
12, + ¢15 Long format System prints second record
$25 Full format '
13. :01 Push printer button off
S . ’ ’ _

At 30cps line speed: n %

Total time for Long format 67 seconds

Total time for Full format 77 seconds

At 120cps line speed:

Total time for Long format 47 seconds

. L
Total time for Full format 53.5 seconds

* times established via stop watch timing

#* BALLOTS Line Magle at 120cps., The FULL FACE Mode
mnemonic print format was not available to be
stop watch timed during the study. :




—-- FIGURE §

NON-PRONCTIYE SEARCH -
Step Time in Descr.iption of task
number seconds* )
1, : :02 Pull book from truck
2, :08 Locate LCCN in book
3. 207 Key LCCN searcli on terminal
4, :05 System message none found
5. . 110 Key Author /Title word search
6. -.205 System message none found

At 30cps line speed:
Total time for non-productive search 37 seconds
At 120cps line speed:

Total timé for non-productive search 32 seconds

% times established via stop watch timing
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the file is large, thé resources used in the computer and time
required to complete the search rise to a threshold where the -
system interrupts the search and asks the user if he wishes

to continue the search, thus allowing even an inexperienced
searcher to use the system efficiently.

’+BALLOTS contains 4 logical files: MARC, CDF, IPF, and
REF. "The MARC file contains machine read. < cataloging from
the Library of Congress and is updated wee. s as new MARC tapes
arrive "at BALLOTS. The CDF (Catalog Data File) contains
original catalog records and variations of MARC records for
those ti*les cataloged by libraries participating in Shared
Cataloging. The IPF (In-Process File) contains abbreviated
records for those titles on order or in-process in the Stanford
University libraries, and the REF (Reference) file contains
cross references used by Stanford.

BALLOTS searches the files in sequences depending on the
function used. System command language allow the user to
specify the orgder in which files will be searched.

Using this feature a library could search- the CDF first,
if ILL holdings data rather than cataloging date is desired.
In addition the order in which CDF records are displayed can
be specified, thus allowing for display of holdings of nearby
libraries before those of more distant libraries for ILL
applications. One new feature in BALLOTS for selecting CDF
files for searching allows the user to set groups of files,
for example set GROUP NOR CAL will search only the northern
California libraries' CDF's. Code names for CDF groups are
available at BALOTS Center.

.

The average hit rate in searching for catalog copy for all
PLAN libraries combined was 72.8%. (Table 2). The largest’
portion of 'this was found in MARC (68.5% avg.). The low, 3.28%
average hit in the CDF is related to the fact that the shared
cataloging files for public libraries were bequn during the
course of the study and that the retrospective records cataloged
by PLAN members during the first year of the project were not
added to the CDF until very near the completion of tﬂe study.
In the future when the number of shared original catalog records
in the BALLOTS data base increuses, the hit rate experienced
by libraries searching the CDF file is expected to increase
beyond the level observed in this stpdy.

Hits in the IPF (Stanford in-process file) averaged a
little over 1%, and hits in the REF file were not tallied, as
PLAN members only occasionally searched the cross réference
file for authority verification. The highest hit rate for a
. single search. session recorded by PLAN members was 92.3%.

STANDING SEARCH:

3

Of all the functions studied, Standing Search was the only
one found to be of very litctle use by PLAN members. Standing
search allows a search to be held in the computer and passed
against new MARC tapes as they arrive from the Library of

I1-18




TABLE 2

HIT RATE PERCENTAGES IN BALLOTS

NOT ' STANDING SEARCHES

WARC  CDF*  IPF FOUND ( included in MARC and”
- NOT FOUND totals )
FOUND NOT FOUND
Pl
| LIBRARY 1 75.68  2.5%-  .3%  21.6% NAD A
- LIBRARY 2 67.5%  1.8% .5% 30.2% ' N.A. N.A.
|
i e |
i LIBRARY 3 65.38  8.5% 1.6  24.6% 2.2% 5.6%
LIBRARY 4 66.98  1.7%  1.2%  30.2% | N.A. N.A.
t LIBRARY 5 7255  4.3% 188 2148 1088 - 3.22% ”

LIBRARY 6 63.0% 91 . .8% 35.3% N.A. N.A.

| * Shared cataloging files for public libraries were made available
F during the study and retrospective cataloging by PLAN libraries
[ . done during the first year of the project were not added to the

CDF until near the completion of the study. COF hit rates are |
expected to increase.




Congress. Although this capacit: appears to be an advantage
for-academic lipraries which process a larger number of titles
per year and may be willing to wait longer to obtain a catalog
record, the result was different for public libraries.

PLAN members who used standing search experienced an
average 25% hit on those titles placed on standing search.
Those titles which were standing search no-hits were reported
to be occasionally found in one of the shared cataloging files
on a second search performed by the library.

Instead of placing a title on standing search for 2 or 3
months, PLAN members will be holding the not found ‘titles to
recycle them to the terminal for second searches by their
staffs, Using this procedure they feel they will receive a
higher hit rate and expedite those titles more economically.
However, the accuracy of this assumption (i.e. that staff
time and computer costs for performing the re-searches will
be less than the standing search costs) were not tested
during this study.

CATALOGING VERIFICATION:

All data collected in this function represents offline
activity in the library performed by library stafi. The .
times reported in the cataloging tables 3, 4, 5, ( 6, represent
the process performed at a staff member's desk, f.oom picking up
.the item to be cataloged as ‘the start of the task, to the
completion of cataloging for the item as the end of the task.

A list of the types of tasks involved in this activity is found
in the union list of tasks (see appendix II).

0

Cataloging data was collected to determine if there was a
difference between the process of cataloging with computer
produced catalog copy vs. copy from other sources, such as
CIP, NUC, or LC Proof slips.

Cataloging with MARC records was seen to be generally
faster than cataloging with CIP, NUC, or LC Proof slips in
the samplie collected, as part of the time in cataloging with
CIP or NUC was used in recopying the citation. Cataloging
with CDF or IPF records took longer than with MARC. In the
case of CDF records one librcry may need to perform more
checking and modification to another library's original
cataloging record than to a MARC record. IPF records were
typically only the descriptive data for the item. The need
to determine call numbers and subject headings for IPF
records placed IPF cataloging times very close to those for
originial cataloging. One PLAN library chose not to print
or use records found in the IPF, placing those titles
directly into original cataloging.

The types of mcdifications done to MARC and CDF records
were: revision of main entry to conform with the library
catalog, alteration of subject headings and added entries to
used forms in the catalog, or special forms needed by the
library. An example of a special form of subject heading
involved the repositioning of the dates in historical subjects
to insure that computer sorting routines in the production of
book or fiche catalogs would arr.nge the citations in the order
desired. ) 11-20
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CJNF

CAF

CJF

TABLE 3
LIBRARY 3 ' CATALOGING TIMES

MARC  CDF IPF

2.73 3.50 -

2.78 2.90 ---

1.17 2.00 —

1.75 2.00 ---
C = CATALOGING A = ADULT

J = JUVENI'E

ORIGINAL
5.78
4.00
2.00

2.00

NF = NON-FICTION
F = FICTION

=== = CATALOG COPY NOT USED IN CATALOGING




" TABLE 4

LIBRARY 4 CATALOGING TIMES

MARC «  CDF IPF LC PROOF  CIP NUC ORIGINAL
CANF 5.88 9.04 16.25 6.39 6.57 =~ 7.46 17.56
CINF 9.30 *10.00 _  *10.00 9.63 10.10 12.60 22.30-
CAF --- - - -e- --- -e- 3.40
CIF - . e - -- .- 3.0

C = CATALOGING A = ADULT HF = NON-FICTION -

J = JUVENILE F = FICTION

--= = CATEGORY NOT USED
* =" ESTIMATED TIME:Category not available during data collection
time estimate by cataloger




TABLE 5
LIBRARY 5 CATALOGING TIMES

MARC COF IPF . LC PROOF  CIP ne ORIGINAL
CANF .41 5.9 16.3 4.41 5.31 5.98 18.2
3.45 2.0 1.65 1.5 2.59 3.69
4.0 10.5 11.85 6.0  10.33
1.78 1.43 1.65 1.5

—— .- - -——- .- 8.58

1.19 —-— 1.4
— -- S ©11.98

-—-- .- .- --- 1.03 --- 1.33

C = CATALOGING A = ADULT NF = NON-FICTION
R = REVISE CATALOGING  J = JUVENILE F = FICTION

-~ = CATIGORY NOT USED'
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LIBRARY 6

A MARC
1.5
1.5 .

C = CATALOGING

. TABLE, 6
CATALOGING TIMES

COF 1PF
*3.00 12,45
*2.00 % 4,08

A = ADULT

J = JUVENILE

« % = ESTIMATED TIME:

CIP ORIGINAL
. .0

2.48 12.45

1.59 4.05

NF = NON-FICTION
F = FICTION

Category not available during data collection

time estimated by cataloger

=== = CATEGORY NOT USED




Cataloging times reflect local library needs and practices.
No attempt was made by the study to quantify the differences
in cataloging procedures as they varied from library to library.

DATA ENTRY:

When a record was entered into BALLOTS by a PLAN library,
it was added to the online CDF file for that library and also
used to produce as many card sets as were ordered, or to
write a copy onto magnetic tape for the library's book or
fiche catalog production system.

To enter records into BALLOTS, library staff brought
them to the terminal. Then if a record already existed in
the BALLOTS data base, a copy of the record could be modified-
Per the catalog copy used by the library, or if no record
existed in the data base the catalog copy could be keyed in
as a new record. ’

Two approaches to data entry were observed. In one
approach data entry clerks worked from standard catalog copy
format (BALLOTS LONG FORMAT Figure 6). 1In the second approach
data entry clerks worked from catalog copy in BALLOTS FULL
FORMAT (Figure 7), which is a listing of BALLOTS data element'
mnemonics and the parts of the citation arranged in the same
order as encountered on the record entry screen of the
terminal. While the use of the full format for data entry
appeared to be more straightforward for terminal personnel,
i.e. the paper copy was identical to the appearance of the
terminal screen, clerks using standard catalog copy format
revealed no problems in matching portions of citations with
the mnemonics on the screen.

The advantage of using the long format was that catalog
copy printed by the compyter was virtually identical to an
LC Proof slip or NUC photocopy and thus could be processed
without any change to the existing procedures in the library
system. i ’

Use of the full format, while requiring retraining and
rewriting of procedures, gave the library knowledge of the
exact contents of each mnemonic field in the citation. This
was especially important for one libra%y, which needed to
carefully control the contents of certain fields used for
special applications in a book catalog production system.

BALLOTS was used for data entry by three of the libraries
in.the study. The two PLAN members who were still in a
testing phase and were not evaluated by the study will also
be using BALLOTS data entry. The remaining PLAN library in
the study used BALLOTS as search only and produced its
catalog cards in house from the computer printed catalog
copy by typing masters and running them off on a compact
multilith machine.

The time to modify existing records in BALLOTS (Table 7)
ranged from 1:27 to 1:51 minutes per title. One library at
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LIBRARY 1
LIBRARY 2
‘L'IBRA'RV 3
LIBRARY 4
LIBRARY 5

LIBRARY 6

]

TABLE 7 .

" AVERAGE DATA ENTRY TIMES

BALLOTS LINE MODE - 30 characters. per second

MODIFICATION OF RECORD

IN BALLOTS DATA BASE

MINUTES
PER
TITLE

UCA. .

NCA.
1:51

1:27

N.A. = NOT APPLICABLE

TITLES

PER

HOUR

N.A.

32.3
41.1
NCA.

N.A.,

KEY IN NEW RECORD

CREATE

MINUTES
PER «
- TITLE

N.A.
N.A.
*2:16
3:31
2:39

N.A.

.

TITLES
PER
HOUR

N.A.

N.A.

26.4

17.1

22.6

N.A.

LY




_FIGURE 6

BALLOTS RECORD PRINTING FORMATS
LONG FORMAT

dis long / dis
Record 1 of
Dickens, Charles, 1312-1873%. ’

A tale of two cities. Wwith a critical and biographical profile of Charle
Dickens by Arthur A. Adrian. New York, F. watts [1969]) .

xxii, 582 p. 24 cm, 5.95 ,

"A Watts ultratype edition.”

l.France - History - Revolution, 1759-1799 - Piction. I.TITLE.

CARD: 7823876 “
P23.D55.Tal29 PR4571 823/.8
CPsnyu * L:eng REC:2m MS:C
+83? . =>
FIGURE 7 .
. FULL FORMAT
full
Record 1 of 5 o, .
1. |  MEPN Dickens, Charles, 1812-1872. .
2. * TST 12 A tale of two cities.
3. TSRT - wWith a critical and biogragphical profile of Charles
4, : a Dickens by Arthur A, Adtian.
° 5, |44 New York, F. Watts
6. D {1969]
7. PG xxii, 582 p. )
8. Sz 24 cm,
9. REC am
1a, CARD 782826
11. nc 823/.8 :
12, Lc P23.955.Tal2a
13. LCA PR4571
14. SST as
15. NG "A Watts ultratyoe edition¢"
16. SASU France - llistory - Revolution, 1789-1799 - Fiction.
17. L eng
18. Ce nyu
19. %3 C
20. LeR 5.95
+8?
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the time of the study was not able to take advantage of the
modification of records in BALLOTS as its records required
special codes to interface with an in-house system. 1In their
case it was faster for -data entry clerks to key the record
with all needed codes and changes rather than insert the
codes and changes into an existing record. That library is,
however, contemplating changes to its in-house system to N
take fuller advantage of online catalog copy. The time to
key a new catalog record into BALLOTS ranged from 2:15 to
3:31 minutes .per title (Table 7).

] Using BALLOTS for data entry provided the library with
more control over the process of converting records into
machine readable form by elimihating previously used keypunch

v processes. The additional advantage of having access to
records already in machine readable form reduced the staff time
required to key new citations.

Libraries using BALLOTS full format created spec1al forms
for original cataloging (Figures 8 & 9) which resembled blank
full formats that were filled out during original cataloging.

PROOFREADING:
g The two PLAN libraries who used BALLOTS tape output to
interface with catalog production systems had a proofreading

+ and edit cgcle to detect and correct errors in their catalog
records. his was done by having the agency who received
the BALLOTS tape make a printout of all citations on the tape.
This printout was then proofread in the library agalnst the
c1tatlon copy- used for data entry ‘into BALLOTS

Each 11brary handled the proofreadigg cycle differently.
In one library the BALLOTS tape was received at two week
intervals, and one librarian proofread the printout averaglng
33 seconds per record. (See union task list, appendix II).-
The other library received the BALLOTS tape at two month
cycles which would average close to 2,000 records per tape.
In this library proofreadlng was done by the entire staff
on the day the printout of the records arrived in the library
(Table 8). _//;} :

Errors found in the records were corrected through the
agency handling the tape. Use of BALLOTS for data entry
eliminated all errors due to keypunching of records.
Libraries reported that such keypunch errors in _past systems
were occasionally catastrophic, as a keypunch instruction
might b misunderstood and result in a large number of
records being punched in a wrong format. The cost of error
correction was identified for one of the libraries, but in
the second library as the method of detecting and correcting
errors in the previous system rendered past error counts
non-comperable to error rates observed with BALLOTS, th&
second library's e<§or correction process was not costed for
either past or present system. Types of errors observed
were generally typographic which occur during data entry as
liBbrary staff key in or modify catalog records.

Q . IIP28 5“
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FIGURE 8 , . oL
EXAMPLE OF, ORIGINAL CATALOGING FORY, USING BALLOTS FULL FORMAT ( LINE MODE BA )
" BALLOTS WORKSREET - - ’

Tor \ ' : ' ' :
MEPN s
ME .

-

TS8T 1 . . Y ~

by

'y
883

CAL . L8I
N n.u.cA.cx.cx..cu.cx.u.m.m.m.qu.sa.sh.zv.m.u.n.m
LDA 11-29 122.09/8-76/2000
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FIGURE 9 EXAMPLE OF ORIGINAL CATALOGING FORM USING BALLOTS FULL FORMAT  ( LINE MODE BALLOTS )
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CATALOG CARD PRODUCTICN:
. ]
. One PLAN library received citalog cards from BALLOTS. In
this analysis, the producticn of catalog cards by BALLOTS was
compared to that library's in-house multilith printing system.
During system documentation it was observed that the multilith
sysggg had several variations such as, making photoplates of
a¥*ds with later typing of headings on card sets, or photo-
graphing typed unit cards with acetate overlays of headings.
As many of the variations were used at various times in the
past, or are being currently used for a small percentage of
special category titles not impacted by BALLOTS, the constructed
costs in the cost model represent the main stream of the
multilith system. : -

In the costed configuration, main entry cards, added entry
cards and subject heading cards are typed on 6-card size
multilith masters. The masters are run off in the print shcp
to produce printed cards. In this system it was necessary to
sort entries by number of cards needed, and attempt to group
entries needing the same number of cards on the same multilith
master. Slight variations in this grouping resmlted in the
printing of more cards than were needed for one or more
citations. Printed cards were returned to the library in
banded groups which were sorted into card sets, matched with
the books, and sent to the branches where the cards were
al nabetized and filed.

Comparing this system to BALLOTS production, the benefit
most enjoyed by the library was the elimination of all sorting,
typing, and alphabetizing of catalog cards. Computer produced
cards are delivered to the library presorted into filing groups
such as: dictionary cataleog for each branch, shelf list, and
official main entry.

Catalog card sets are ordered on the terminal as part of
the data entry process, and the problem of producing an
additional card set for a later added copy for another branch
is simplified by merely locating the record in BALLOTS (which
is stored in the form used by the library) and requesting
another set of cards.

As a large percentage of the catalog copy used is already
in machine readable form in the BALLOTS data base, the need
to key catalog copy is reduced, and a one time interaction
with the catalog copy is all that is required to produce
complete sets of catalog cards, arranged in desired sequences/,/

CATALOG REPRODUCTION:

As a result of the PLAN project, BALLOTS programmed output
formats which allow magnetic tapes of catalog records to
interface with several vendors of microform catalogs. Any
library desiring to have a microform catalog produced by one
of those vendors may locate records in BALLOTS and request
that the records be written onto tape.in the format used by
that vendor. This streamlined method of record trar.sfer from
the BALLOTS data base to microform catatog has already attracted
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one new library to join BALLOTS.
BOOK PROCESSING:

 Call numbers in BALLOTS records are used in the production °
- of spine lables for Stanford libraries. This feature, while
rotayet available to remote users .of BALLOTS, is on the list
of future network services. :

~

REFERENCE ACCESS:

Outside the mainstream of technical processing, PLAN
members tested other system capabilities. As no standard
procedures or job descriptions were instituted for these
activities, they were not included in the cost models.
However-a discussion of the results of various experiments
shows the potential for wider use of BALLOTS. .

Call number and subject heading indexes in BALLOTS provide

a ready means for compiling bibliographies. Found citations
can be printed quickly using BALLOTS SHORT FORMAT which is a

~ brief bibliographic description of the item. In the case of
large result stacks in which perhaps 100 or more citations
are located by a search, the BALLOTS command DIS CON (Display
continuously) will cause the computer to print each citation
stopping only when the list is complete, thereby freeing the

staff member until the job is finished.

The bibliography service was used for patrons at Sutter
County Library with great success. Because the library's
collection is small enough that it can't cover in ¢ >th all
subjects needed by county offices and others, the ibliographies
were exceptionally useful. By searching the varic .s BALLOTS
files by subject, call number, and significant title words, a
topical bibliography could be developed at the patron's
request. This list could then be used to obtain books in
Sutter County's collection and also provided fully verified

- data for requesting via interlibrary loan those titles not in
Sutter's collection. K

Jse of BALLOTS for interlibrary loan verification was
tested by several of the PLAN libraries. One well documented
experiment performed by Marin County searched a sample of 373
ILL requests through both CBI and BALLOTS. CBI had a hit rate
of 87.9% at 11.5 titles per hour search time,.while BALLOTS
had a 52,8% hit at 85.7 titles per hour searching.

As the BALLOTS shared cataloging files grow, which
represent the actual holdings of participating libraries, ILL
requests in the future may be verified in BALLOTS and holding
locations found in the same process.




System Benefits and Problems

In addition to the reported results which represent the
findings of the functions studied during the analysis, the PLAN
members responded to a questionnaire which collected the libraries'
opihions on various aspects of BALLOTS use in the library which
were not necessarily related to cost3. The content of the answers
to this questionnaire together with observations -made during the
study, are presented in this section grouped under appropriate
headings.

SYSTEM BENEFITS

DIRECT BENEFITS TO PATRONS
-Faster Service: For the same costs as previously incurred, the
Iibraries generally found that they could get their materials
out on the shelves faster, with the result that patrons receive
more up-to-date items. One library commented that it now gets
its materials out within one week, routinely.

=More complete data: Instead of deleting L.C. data from proof
sIirs and other sources in order to reduce typist workload,
the libraries generally left this data in. Since the computer
could regenerate all of the data so quickly and required no
-exceptional typist labor, more complete entries were provided
for catalog users, thus increasing their chances of finding
the specific information they wished.

-Entry verification: The numerous indexes and the ability to
search on individual main entry,, title, etc. words meant that
patrons were not required to know exactly the form which had
been established for an item in which they were interested.

Just one or two words from the title and/or main entry were
enough to key in a search for the item and determine what

form had been established for the entry in question. A search
in the library's collection or via ILL could then be initiated
using the acceptable,. library form of entry, without requiring
the patron to become familiar with intricacies of library cata-
loging practice. This ie an invaluable service as a side bene-
fit of having the BALLOTS system to support cataloging. It
would not be cost justifiable as a solo use at today's termlna,//
and communications rates, but was found to be an extremely de-
sirable added benefit of the existing system.

AS A CATALOGING TOOL FOR STAFF
-Source of bibliographic data: The searching proved much more
rapid than via conventional manual methods. Whether searching
on L,C. card number or by one of the many full word indexes,
searchlng was fast and extremely simple. Search strategy was
learned quickly.




OTHER LIBRARY ' USES

Libraries were able to eliminate their proof slip files and
the attendant sorting and interfiling that these required.
In addition, the flexibility of search strategies provided
-the searchers with a great variety of potential entries to
the cataloging data. The proof slip file, on the other
hand, provided only one (i.e. the order in which the whole I
file was arranged - author, or title, etc., but not both).

The libraries found that the ability to obtain hard copy of
the bibliographic data retrieved was critical to their oper-
ation. The mixture of display terminal and printer configur-
ation provided them the ability to print out - in any one of
BALLOTS 4 online print formats - exactly the data that was
best adapted to their own local processing system.

-Data manipulation and entry: Libraries were generally satis-
fied with the TlexIbility provided by the data manipulation
and entry functions of the line mode syster and seem to be
eagerly awaiting their opportunity to work with the more
‘flexible and efficient functions in the full face system,
They commentéd on the ease of correcting errors when compared

to past systems. )

e ;

‘Two of the libraries were able to elimimate or reduce the key-
punching of the data required to support their book catalo
system. This provided at least two very significant benefgts.
First, the data had to be keyed only once, instead of once on-
to keypunch instruction sheets and once by the keypunch staff.
Secondly, and even more significantly, the data input could
now be done by library staff, knowledgeable of what the data
should be like. Lack of understanding of the dats had caused
several large-scale problems in the past. No costs can be
ccrrelated with these problems; however, they're elimination -
or at least reduction - has provided a much easier pperation
for these libraries. oo

-Backlogs: At least one library was able to not only maintain
their current workload with 1 terminal of the project but to
also work off at least half of their better than 10,000 volume
backlog.

As detailed in .he Reference Access section, page II 33, the
libraries fouud that having the installation available in the
library allowed them to pProvide a number of added reference
services. ‘ ’ . -

Besides the reference services, one library found that they
could increase the effectiveness of the total Technical Services
operation by search at point of acquisitions in order to estab-
lish an authority for entry into their manual on order file.

By this method they were able to eliminate a large number of
unwanted duplicate orders which showed up in cataloging.
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ADDITIONAL SIDE BENEFITS
-Library cooperation: One library used its installation in a
cooperative mode to provide backup searches for bibliographic
data for all System members. Again, the service proved very
useful as an added use of the installed system.

-Procedural analyses: The implementation had the added benefit
in most of the libraries of being a stimulus to exam various
areas of the cataloging operation with an eye to making proce-
‘dural changes to further effect an efficient operation.

-Introduction to automation: Oné side benefit of the PLAN pro-
Jject was the fact that many of the library staff members were
introduced to computer ac¢tivities for the first time. Many
of the fears and mysteries of such applications could be faced
in the comfort of familiar surroundings and withont initial
budget hassles. The libraries found tHe experience very help-
ful in understanding some of the good - and bad - of computer

_ assistance, and seem to have come away with positive reactions.

N

SYSTEM PROBLEMS

7

-System messages: Messages which appear on the terminal screen
during a session such as "WYLBUR HAS JUST DIED", are not always
easily interpreted by the library. The lack of meaning of
these messages, as well as the lack of knowledge of whether the
condition was caused by the terminal operator or by the System
itself and lack of knowledge. about the action required by the
library, are all part of one aspect of BALLOTS seen as a prob-
lem by new users of the System.

-Additional Juvenile Titles: The data base included MARC juvenile
titles only since 1975. The libraries would like to see this
file expanded. This would be a cost advantage as well as a
general benefit. (Note: plans are already underway to add all
MARC juvenile records from 1972 to 1975.)

-Communication with BALLOTS staff: As with any growing system
BALLOTS staff members were observed to be extremely busy dur-
ing the time of study. At this time the libraries commented
that they would like to have more formal or informal communi-
cation with BALLOTS staff. Toward this end BALLOTS has ex-
panded the library services staff, holds user meetings on a
regular schedule, and maintains a "hot line" during normal
working hours.

A library needs th.s type of communication, not only for the
initial planning for BALLOTS implementation, analysis of its
own procedures, and staff training; but also for immediate
help with system or equipment problems that occur at unpre-
dictable intervals.
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-System Book: Library comments are not so much picking on the
actual system documentation, but are responding to the general
complexity of BALLOTS. A new user will undoubtably :feel be-
wildered on the first contact with BALLOTS; however, library
technical processing is complicated and thus BALLOTS is equally
complicated, or more so, as it has many options built in to
handle variations which occur among libraries. If there is a
way to simplify the documented explanations of BALLOTS func-
tions, and to create an easier way by which a library may lo-
cate just the information it needs at the moment, this would

~be a desirable added benefit. '

=Fl-xibility in BALLOTS reéceipt & delivery of data: Libraries
would like to see the BALLOTS system interfaced even more ¢
with other bibliographic systems. Specifically, they would
like to see BALLOTS able to accept batch input in MARC for-
mat from book catalog systems, see records cataloged in
BALLOTS be transferable to in-house computerized circulation

- systems, and would like to have the BALLOTS system provide

an easy and inexpensive interface to the statewide public
library union catalog system.

/

4 In sum, BALLOTS is seen to be a very effective resource in search-
ing, cataloging, data entry, card production, and “me interface with
other systems. Comments by the PLAN members show a sample of the
effects BALLOTS has had on their systems. Increased speed of
through-put, elimination of older, time-consuming procedures,
streamlining of technical processing, are all among the benefits
derived through the use of BALLOTS. The PLAN members with cata-
loging volumes ranging from 413 to ‘992 titles per month, were all
able to process their quotas using one BALLOTS computer terminal,
and some also were able to use remaining time to perform searches °
for other libraries, or undertake special projects such as file
conversion of retrospective catalog records.
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